Prior exercise training produces NO-dependent increases in collateral blood flow after acute arterial occlusion.
We previously reported that prior training improves collateral blood flow (BF) to the calf muscles after acute-onset occlusion of the femoral artery (Yang HT et al. Am J Physiol Heart Circ Physiol 279: H1890-H1897, 2000). The purpose of this study was to test the hypothesis that increased release of nitric oxide (NO) by NO synthase (likely endothelial NOS) contributes to the increased BF to calf muscles of trained rats after acute femoral artery occlusion. Adult male Sprague-Dawley rats (~325 g) were limited to cage activity and were sedentary (SED; n = 28) or exercise trained (TR; n = 30) for 6 wk by treadmill running. On the day of the investigation, rats were anesthetized with ketamine-acepromazine and instrumented for determination of BF (using (141)Ce- and (85)Sr-labeled microspheres) and distal limb arterial pressure, and femoral arteries were occluded bilaterally. Four hours after surgery, collateral BF was determined twice during treadmill running: first at a demanding speed (20 m/min, 15% grade) and second, after a brief rest and at a faster running speed (25 m/min, 15% grade). The fact that BF did not increase further at the higher running speed indicated that maximal collateral BF was measured. Approximately half of the rats in each group received 20 mg/kg body wt N(G)-nitro-L-arginine methyl ester (L-NAME) intra-arterially 30 min before treadmill exercise and BF measurement to block production of NO by NOS. Results indicate that prior training improved collateral-dependent BF to the skeletal muscle of rats after acute femoral artery occlusion due primarily to an increase in the conductance of the upstream collateral circuit. Blockade of NOS with L-NAME produced decreased vascular conductance, both in the upstream collateral circuit and in the distal skeletal muscle microcirculation, and the difference between collateral vascular conductance in TR and SED rats was abolished. Our results indicate that the primary determinant of the increased collateral BF with prior training is the resistance of the upstream collateral circuit and imply that enhanced endothelium-mediated dilation induced by training serves to increase collateral BF following acute arterial occlusion.